Tall and dwarf pearl millet [Pennisetum u m d c m u m (L.) Leeke.] hybrids are commercially available and can be either cytoplasmic-genic male-sterile or fertile depending on whether the male parent is a restorer line. No information is available on the effects of seed set on forage quality in the tall and dwarf pearl millet hybrids. The purpose of this research was to study effects of seed set and the d, (dwarf) gene in in vitro dry matter digestibility (IVDMD) and total nonstructural carbohydrates (TNC) in pearl millet forage at anthesis and at 2 and 4 weeks after anthesis. In 1976 and 1977, forage samples were taken from pollinated and unpollinated cytoplasmicgenic male sterile tall and dwarf pearl millet growing in the field. Seed set did not affect IVDMD of the whole plant and leaf or stem components at 2 and 4 weeks after anthesis. Seed set reduced total sugars at 4 weeks after anthesis because of conversion of sugars to starch. Forage from dwarf plants was significantly higher in IVDMD than forage from tall plants; however, there were no differences in the leaf and stem components, which indicates that after anthesis, the higher IVDMD of the dwarf forage is due to the higher leaf percentage of the dwarf. Forage from tall pearl millet had significantly higher levels of total sugar, but significantly lower IVDMD than dwarf pearl millet, which indicates that the nonstructural carbohydrates were not responsible for the higher quality of forage from dwarf pearl millet.
T americunum (L.) Leeke, reduces plant height by SO%, and depending on cutting interval, reduces dry matter yield 9 to 31% below that of its near isogenic tall counterpart. Although yield was decreased, average daily gain of heifers was higher and total gain on the dwarf forage was equal to that from the tall forage (5). This single gene has tremendous potential for improving the quality of pearl millet hybrids (4).
T h e commercial pearl millet hybrids produced in this country use either cytoplasmic-genic male-sterile 'Tift 23A (tall) (Z), or 'Tift 23DA (dz dwarf) (3) as the female parent. Attention is usually not given to whether the pollinator restores fertility in the hybrid since it is mainly used for grazing and hay. However, good silage can be made from pearl millet (8).
Research with fruited and barren maize (Zea mays L.) showed that seed set had little effect on quality components of forage (1, 6, 9, 11 fed to lactating cows (10). I n yield comparisons of barren and fruited maize, some reports show n o difference in yields (1, 6), whereas others show a yield advantage for fruited maize (9) . No data are available on the effect of seed set on the quality of pearl millet for age.
T h e objectives of this study were to determine the effect of seed set and the dz gene on percent in vitro dry matter digestibility (IVDMD) and total nonstructural carbohydrates (TNC) in pearl millet forage after an thesis.
MATERIALS AND METHODS
Pearl millet inbreds used in this study were 'Tift 23A' (tall) and 'Tift 23DA' (dwarf). Both are cytoplasmic-genic male steriles and differ by a single recessive height gene. The dwarf is about one-half the height of the tall. The inbreds were planted on 3 June 1976, and 13 May 1977, and fertilized with 285 kg/ha of 5-10-15. Two weeks later, plants were thinned to 10 cm apart. Plants began flowering about 75 days after planting. At that time, all heads were covered with glassine bags to prevent pollination. Five days after the beginning of anthesis, one-half of the plants of each inbred were pollinated with 'Tift 23DB pollen. A split-plot experimental design with four replications was used in which inbreds were main plots and pollination, or lack of pollination, were subplots.
Culms were sampled at anthesis and at 2 and 4 week intervals after pollination. At anthesis, only an unpollinated forage sample was obtained since the plants had just flowered. Four culms in each replication were sampled, chopped, and dried at 70 C. At each harvest, a whole plant sample was taken, as well as a sample that was divided into leaf, stem, and head components. IVUMD and TNC data for whole plant samples are reported in Table 1 and 2. Pertinent data from analysis of the leaf and stem components are discussed. Samples were ground through a Wiley Mill with a 1 mm screen.
Procedures used to determine TNC (7) and IVDMD (12) have been previously described.
RESULTS AND DISCUSSION

In vitro Dry Matter Digestibility
Seed-Set Effects Seed set did not significantly affect IVDMD of the forage at any of the harvest dates in either year, although there was a tendency for forage with seed to be higher in IVDMD (Table 1) .
One might expect that seed formation would decrease IVDMD in the leaf and stem as a result of sugar movement to the head, and the hastening of the maturation process in an annual plant such as pearl millet. However, the IVDMD (averaged across inbreds, harvests, and years for unpollinated vs. pollinated, respectively) of the leaf (61.5 vs. 60.1) and stem (55.0 vs. 52.8) components were also not significantly (P = 0.05) affected by seed set at any harvest date. These data indicate that there is no advant- age in favor of seed set for improving the digestibility of pearl millet forage. However, seed set would probably result in higher yields (9) and a higher dry matter content at a given maturity which would be advantageous in silage production.
dz Gene Effects
Forage from dwarf plants was significantly higher in IVDMD than forage from tall plants at all harvests except at 4 weeks after anthesis in 1977; even then, the dwarf had a nonsignificantly higher IVDMD (Tabe l). A similar response reported previously (5) for the dz gene was attributed to increased leaf percent and improved quality of the stem. In this experiment the differences in IVDMD of the leaf and stem components from tall and dwarf plants were nonsignificant (P = 0.05) at all harvests, except at anthesis in 1976, where IVDMD of leaf from the dwarf was higher, and at 2 weeks after anthesis in 1976 where the IVDMD of stem from the tall was higher (data not shown). These results indicate that after anthesis, the higher IVDMD for dwarf millet is due mainly to a higher leaf percentage. This single gene holds much potential for easily improving the quality of pearl millet forage, and simplifying production and management procedures. Dwarf genes in other grass species need to be identified and evaluated for similar effects.
Total Nonstructural Carbohydrates
Seed-Set Effects Starch content in forage without seed formation was less than 1%. Average over inbreds, harvests antd years, the starch content was 0.8% vs. 4.3'%,. and the total sugars were 10.8% vs. 9.0% (both significant at P = 0.05) for forage without vs. with seed formation, respectively.
Seed set did not significantly reduce total sugars in the forage until 4 weeks after anthesis ( Table 5!) .
This reduction was probably due to conversion of sugars to starch as a result of seed formation.
dz Gene Effects Levels of total sugar in the forage were significantly lower in dwarf than in tall pearl millet ( Table 2 ). Large differences (P = 0.01) were also observed in the leaf and stem components at each harvest date in both years (data not shown). This observation was unexpected because it has been suggested that digestible carbohydrates continue to accumulate in the stem after stem elongation stops in the dwarf (5), and because of the higher IVDMD of the forage from the dwarf ( Table 1 ). The higher levels of sugars apparently had no major effect on increasing IVDMD, because the leaves (considered to be unaffected by the dz gene) of tall pearl millet averaged (across pollination, harvests, and years) almost 3x (12.5 vs. 4.4%) as much sugar as the leaves of dwarf pearl millet, and yet there was no significant (P = 0.05) difference in IVDMD. The stems of tall pearl millet averaged 2.5x (21.8 vs. 8.6%) as much total sugar as 4>he stems of dwarf pearl millet, but there were not significant differences in IVDMD of stems at any harvest in any year except the harvest 2 weeks after an thesis in 1976.
